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(57) Abstract: 



PROBLEM TO BE SOLVED: To attain high performance, 
weight reduction and the long service life, attain short 
time charge by a high electric current, develop 
electrolyte to significantly improve performance of a 
lead-acid battery regardless of a new product and a used 
product of its lead-acid battery, and provide 
reproducible electrolyte of an abandoned lead-acid COPYRIGHT; (C)1997,JPO 



battery. 

SOLUTION: Electrolyte for a lead-acid battery is 
composed of a carbon suspension obtained by electrolytic 
oxidation of a carbon positive electrode in a water 
system, and has performance to activate a positive 
electrode (PbOj) for a lead-acid battery by 
electrochemical doping. This is used, and is supplied to 
reproduce a used battery, and is supplied as a forming 
liquid when a new battery is manufactured, and is also 
supplied to judge the possibility of reproducing an 
abandoned battery. 
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mm. 

[ it^Jl 3 ] iSSW^ficOS^Jfc LT . 1 12« 
[000 11 

^^izmr6i^<^x\ mzmmmm^mmm(mm\^ 

m(^n±i,zmm^§siwmmsmsmRt/'ttii:m\ ^3t«B 
wmmm/tz^mitL(m±^fm^izmt& . 

[00021 

^itr. mm^tix^^i>mmm^<7)mamiiim 

ifX$>t. 

[ 0 0 0 3 1 tc. ^m±(r>t^mt LT. mtii. e 
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i&^ffl<7)i{}#M4 3 ^gj^T'i^isi^nT t3 0 . -eco^ 
3KtciiiLT(4. nm-n^izmm*imii:iti)>i^. m 

m^ti^^ik'mimTh^x . ^(D'^mmmi/^th^idz 
■t2}!f:^jkmimmi,z^?>. ttc. :^zmmi,zmm^titz^^ 
mmmii. m&izim^tixa*). zcT^mk^tifz^^ 

[0004] «S#m?a<?Dl4ag[6l±cO-^Si: LT . IE® 
VS^K (Cathode Active Material) LTiOMnOz , CuO, 
10 NiOOH, Pb02. CFx^fc'fclfctiEfii^lffl (Cathode Mix) CO 

giie53-i0828^t^{4PbO2 m&izmm^^t:m^ Lfci>co 
(zmim54-6i6A2m,ziimt<m^mmwL^m{fiL 

tmi:^m^f^mz-t!x^^fci><^mm^tix . 

[0005] 

m<^wms^ti,ztmmmmmi:m^^&<^x'h^ifi. m 
20 m-i>^dt,zzix(^mkmti±^<m^hii<7)X'hi>. 

c^MK^j^^LT . ^<?)±t3Pb02 u-r-i^^noa 

t cOTfc -5 T . lfitS^^«ffi(«fl§ft«) i: PbOz U If- 
*^ ^ftJ41SiStftc«LTt^SPb02U-9-->^cO^Hm 

--HiK^i^co^ 0 . m!mm^ttmmsLLx\.^ 
^j:\>^iz^m(r)mi^izMLxim:fjA<^\'\ n-^x. tm 
±ii^<r>m^<t^Kmiz^i:^x. ^zt immz4^$ 
^\ ttz. (sn^^mmt^^m^i^mz-tx^n. mm 
30 mt(mmtma. nm^tiza^itmmm-Lx^^&tfi. 
mmni^mx'mc^tix\^^i>(Dx\ ^mo^^: 

^^jeic{4^ LT I ^55r t ^ t «OT'S> , 
[0006] *^<7)BW{4, mmt. ISM. S»i^T 

*-:>T. ^<o±. mmmzi^mf^^m.i:^mi,zv. 
i^miz\^±^^hmmm(Dm^t. $^>fcri4. ^^ti 
tti. :iitiX'^mM(7>m^itimm-i>^<'y7-'j 

40 Tl^Si:3&\ A'5V^{4>''?>yxU-x^:J'-(cJ:'5^. 

2|=^iOW^ffitSfflv^A:¥«J^Sr?iS:LT, ^ 
[00071 

tSvSttfbtC^SSiiflg (Carbon Suspension) grfflV^-SeO 
X'$>i,t/(. iJCc^id^lf^fcriSttOfc^roTV^S. i 

i<^^s^ai?st4*^T-B^i©@omfl¥Kfl: 

(Electrolytic Oxidation) t^i '9#A>tl/;:^S!S}SfS** 
50 ^>^rO. fif#«?|f!l©fi§(Pb02)^flM^t^F-t^:^i5^(E 



3 

lectrochemical Doping)iCj: 'OiSititt M'^WW&mU 
H^S^S(suspensoid)-CS)0. Hfii^^Hfc 
-ft^^ggU (Chemical Modification) i^ixTl^S ZbTh 

[ 0 0 0 9 1 SI3 tS#m?l!!«ir«=5rfSitlc|gLT . 

[0 0 101 ^L-rmic. IS#««5C7)S®t=ji^LTSf 
a*>^$ix. iS#ffiflill^ffi(Pb02);{ry-HA>'^?L®«o^ 

[ 0 0 1 1 ] msin, ±mmimmm^m\iVxyEmt 

^'^)i'tz^mmm^mxi:ii^m^^Mix^-m^n 
oztx\ \.^'rti<^-b:ji'i>mmiz^tni. m^^mtn 
mx'^i,.m.mmmm<mmm-^mnL. 2~3isjio 
m^^wm Lx t . -m<^-b:f\^'p(^mmi&/)^WM lx 

[00121 ^mmmcom^itii. ±si^*mm'p(^ 

z t izi o^sttfbsns . z<Dmm\:mm K-br>^<t= 

[00 131 

[fgBJJ^SISfeto}^®! m 1 w^iclE® L/^ J: d ic. * 

mM<7)mmm.^msmitykmx'mmmcrmmmmz 

[00141 ^^©litc<^-t^^«?5H4<g^^ 

[0 0 1 51 m^. a^Nt 
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(^'pi,zycmLxztix'mmt:m^Lxi>x\^K s>sv^i4 

[00161 lag. 7k^«??gt3i^fflLrM^^«fl?g? 
■fi:t-.& t mfm<D P H *>iittffl!i 2—3 iz^it-t^vmt 

^(ommmittii, m^m^mmiztxTic^x-um. 

10 ^m^miz LX {m&iimmm(^miiz j; -:> T^i^ t 

[00171 z<7)mmmzmtii^-t/zm:myH^^w^ 

T'ti. 'eWK'f(:^5tc(ElectrolyticOxidized Carbon Pow 
<ier)t^^ZtlZ-t?>, *3t. C:tOie®S:«»K-fLi3lS 
(Treatment of Electrolytic Oxidation) i:Pf,i4<Il tlC 

20 [00181 :^^mx-iimmi^(^mmi^mmtztS3ib 
ii>tii,m^m^mmi<zjm-m^bm^z t tc-rs (fSc 

®. l^^«0|?BSS3mmJ,:irs l®gB0«200cm2<OJ^T\ 
3~ 5 Aj&<BII^«gE[-Cib& . 

[00191 m»M:i^<oa)ii?g(4. l< . 

30 MfiR^, -eiOflfif^mWe. Mi-tf . NaCl.LiCl^e|g8:5r 

ii^m\Lxi.x\^. msm^zyiLA^^mmi-^m^. m 
me^ i < •ti>fcib^z±si Ltzmmm^^m^^. ^<r>m 
<r>wsm^miLxi>xyi^> *it*^«oistfi<^ 5^^7/1- 

[00201 «B?Kfl:^**«mft?jgtt't:^i)^Litg^<^ 
x-^x^^^ix. znmm}\*(r>mM^x3^ vii^^mm. 

40 y — h'« 7^{a dopant for cathode) bLXW 

Stii.. );<ry-h'{3^t^-|.^30>f K<:o^{iiJc<?) 
*S«Srt^4.-r. (l)ig^b'^''y7^U-^0S^. (2)®^ 
2aKJi#^:tt::*:^«iS. (3)JSjmSig<^ttt!iD. (4)/n* 

[00211 mM<m.it^\±^< ^tii^ 
ti. {\m^i.zxh^mfmitxs>^. m.^\.z\t. 
50 m^.Wkm.mMmmbiH^mmmAvxim^i^ 
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[0022] ^ ^.^SsKo^icoi^-C^*-^ 

^■?j&»/^ms? LJtry- h' mm t r ^f-h^ y - h 

[00231 m»it^b^f4^{i-BKi^3|Ct LT 

^comx'^mmi&<m^b LxhX\,K <r>^im 
?k<:^ci^mmax'i.\.^cr,x\ M&^'^tf^^^X'hhL. 

^mmmmMx-u^x^-x h^h&^-^immm^ 
x-msmizw^Lxtji^i^. 04 nfmitmnm'f 
{±7jc^eiKt=H-r s ^co-c . 0. 01— 5 %^ 

mzim^^txim^^m^<Dm&t(i:^mx'h 

[0024] n,%.^^mL<r>:^f}-Xux/Fsr>i. 0 

f$iX'mm^tih. 

e~+02-*02~ (1) 
B^COag (source of oxygen) {±?§?Sft»t:^P L^vT t <0 

(1) it/r y- Kfc:i£< ffi^T* -S ^4)-^ (iT y 
- Y^tf-^:^V- K^b' U :7 h (drift)-rS. R|5(1)<0^ 
^iltr'Sr*) *) O 2 fci O H - fc ^: . 

O2 + 2H2O + 4 e~->- 4 OH" (2) 
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momimmX'THn'y:. H (-C H O) Lr/*> L < (i 

Aiv^-^ j^;K-c o o H ) ffi'v h § , mM<^mn 
i.zzti(y(r>mtii^^=(Ethmm^n^ z t iz^vjLtz, 

[ 0 0 2 5 ] la 1 {imjKK-fbSM Lfz:^~:!tiy<^E s c 
A (Electron Spectroscopy for Chemical Analysis, -fll 

® i . A 1 K a X^ource (350W) ^ffl C XStTti:^ 
Jfe/±5^Ht^lS(Photoelectriceniission Spectroscope, P 
10 hysical Electronicstt, 5600Ci)-r'ff-?!t. 

[0026] E SC A(±. ^yTfl'COmmMf-CDXi^X 

X . Is. 2s. 2p<7)X d ^l*J^i7)f|^gF^jc;t.7U^-<7)fflfg 

i:^z.h, :itn±mm-ii-mi,zb'yx^ti^m.mt^j:t. 

mHZiiCtOi]i^J^<7)NtStj^l,=mEi-i,\^~l^:^ 

m<r>B:^(r)m)tzMtx<7);fi.mmi:-^t. mmtnmm^co 

ntamination)lC^*L-C^^SlCi<jSJS-r^. Ntig^'*' 

(7)mm^i^x'$>^dL. si±^<7)mmmimmizi^x 
3%xh i> t Bf^T# h . oMcofzifm ^ i:immmim 
fz. mmm2iz7ikLtz, mm(r>m>;i'<'jf&x'hi>:i 

a<7)iSm, M'itLfztl^mrSifi^tih. CcOESCAX 

hji^i^^ (>t,zmm^mh ; t s . 03 {±ia 

l-etr— ^':<)«280— 300eV<50|iH-C^aiLTV^^Ci 3(7) 

X'^^hJi'^7Fitx\^^, m3'^<7>mjmu y¥)fi—y 

30 <-:>i)^<7)}:^—^i}^i^m^^tlX\,^i>Zti}m'^^*)tt> 

ti-aif^icioT. ia3ic^L3t-eii-eno«fie 

k cot-:? (h y-ri- -y H) tc^^ 

1 iZT^Lfz, 
[0027] 
[^1] 



1 
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Peak energy (eV) -fe 

290.91 1^ 

288.77 # 

286.78 ^ 
285.01 MB 
284.43 3^ 



satelite peak of jc-w* 5.93 

-C-0-0-(:<7;i/7K#S^;i/) 5.94 

-C-O- 10.49 

-CH 12.43 



c-c 



59.55 



[0028] ^/Ujf^^i^/l-i: -C-0-ffiO#l£3&*{4-? ^ 
mm^i:i>-:>tmmT^h. ■r^;b*>-COOHi;-OH 

-i^*»'l,^>tLS. -r=^*>*>290.69eV(satelite peak of 

o oHmt-c-o^ifiH^^tix . m^it^mizmm 

$iX!'S:^sSS"F(electrochemical ly modified carbon p 
article) i;^:-DT(r^S«OT-Jb^. tfiScO*?^^*^^^^ 

^WK-ftSOatc J: -CB^ttCMi-ff P H 2-3. 5) 

tLxm^i><r>-vs>^d, ztii^-cooHmt-c- 
mcoPb02Av~\^(r>immzmm^ikm^m:f::^, ^ 

mical inodification)fcIJ;oT^B*^K*-ft;$ilt:^^ 

[00291 ^i)^m^ffy^^. ms&<n^m^i,z 

tt. M&^^ <^®flliitC'v^»(cleavage) Ai*3^: H t 

i.xm^<m.i'i,i^%^km,zx ->xm)^ 
[0030] ^2ffmmt^ ^^ffit^mifn^az^ m 
V ^s^*{4*t:®}s-r & zti, mmizfrn-r^ c: 1 1 =5: 



v^miz\m\^tixfm^ii.xtt\^^m^mi-sim} 
^WMX'i^m$ti^m?mco'pc^mmj^<^7m^<^ i> 

20 (7)t)^/-<—zi U—i^ 3 >' L# V^ffl (percolation threshol 
d) J; 0 fc{4^3&^tcffijgaT^>-5!^cy)tcm^^{4^^fe 

[0031] v^mt,zm^^i:m.m^ithtiibizii. m 

mi>zU^y^xmBi:mSftti>Zttii!mt^j:^:¥. Z 

tntwi>^yEmti>m^(>zmm-t&, ^mmmcrmmn 
t Lxmm-f-^^. mr'p^mmim^-rym^tLX 

timmzmm-t^. OS '9Si6m<7)j:atc. tm. 
mm^^m<D'ptz-^mzmift-&^ivf::i^(r)(r>tpTmm 
30 L<7)X'ii. iiu^xymMi^i: L^<x Lmizmm 
WL(D^izmm^m^mx.?>t3irx'mmizm^^i^!S 

imizmi^j2,tixx^\^mm<^'pTiimmtz^-h^n. 
mi^^iiax.xMizmmm^^f&m-i-&imi)<i>:B. 

[0032] ZZX'i:<DX o (iZ^^m^i^A V- h'3&«vS 
itit'thi)>iz-^\.^xm^&, *5|BHc?5«feco— oliiS-fl; 

y^.y-r 'J— iO?f4^(revival of a degraded battery) T" 

i\y<'yf-v-i:mmi.ti. ^Lx^immmcDwmi^ 

40 J!fiffi!)S:-g|5^SJS?g{;g8ILT^t!t. ^^<0<g 

[0033] m^^mtwm<o-mmmi±^rz. 
50 t^^u^ vm.'f-i)^z</)idizw^^mm^^L.x\^^ 
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[0034] t.-fWiMzmM^v^^ Y(7)mm.(r>^^-x 
Y(r>mmi±tx'{,z^j^coi,<r)Xhh. wM^m\izm^^i^ 

ix^mmwm(nm'}f<n^^zi')X^-:iu-{ H*>'t:-& 

\it oftff ^>tiTv^=^u. -miizmMm&^nhtzib 

#«?fi!«oeJ£^t3M».^)S?S2rfflV ^ rtri^ix 10 

'J tt(r;P>& mm) 0 . ^m$r#tf . fc:4s: 

[0035] ^mmm^cns^&Ttm^:^-/- h± 

h. 

[ 0 0 3 6 ] i/.*, ^sm^^^®«icJ: sefc^^Ji, m 

m<O«SSi:LT^fi£-r^PbS04{c:jttLTt»l^f§l., P 
bSOiti^eJi^^cT'ft^. ?M:iDi^i:LT::ft{4Pb02fc:^ 
IL-rs. i<7)3E«jigtct>t^-?:. PbS04{i;^y-H^^ 

mm^i^\^\.znvx^x.(r>mmxi>^ . 

(^{iPbS04i:^t.Tt^S)fcI«i«L5tM«{iPbS04tC*t 30 

LT i> mmtnmzmw^^mi^ LTPbso* ^Pb02fc: 

^x. & c: i: ifiX'^ h . LT , :L<r>wm\t?\s^i it y 
[0037] *%Bji^^S}S?g*io^^^^t±fl:^ii 

He^Slt. -COOH&lX-C-O-HliiS&J^o-CV^S. 

4»tt«o*}g?STaiii(fJ:ii<?>t4m*>fcft?giLT. -CO 
t^-rs*^ KttSl?firc{±-coo~t-c-o~*<ji?(!i 

[0038] ;«*y-HiOJ£^lc#^ttS^5-^$-lf-S 
r-fxTti. 0!li.(fAg2WO4/LiClO4/Li/\''y7^y-{COV^ 

^ L . C:tLttm@fc ;^ y- H i: <?)^«<^^ S8« LT 
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mmx^k\,z^^ i a i^?ii2$nT v ^i. . 

[0039] j^{4v\- .y 7" ij -i7)^T'(4 rvSifeMJ ("ac 
tive niaterial")i:LTi:^>i.(':>ilTV^&. -eo— f?!l{4 
— l!^tiV>';iir>';<f 'J ^T;<f y- HO^SI^jW 

{ii:K'fbv>';{^>'i:^co;S^!|«jT'S)S. ^(ry%^(ry^ 

i:B?'ft^>'?5r>'i:^y-b't«i^wmMte^^m 

(c-^®fc^«)fg-^L/it«OTaiS, ^S^HfcSPKj® 

t(Dii&s.f^miim:timmmmx'S>&, -mi>z. ^ 
mmii^mMM^^-rti^^ijco^mzietLx<o;^mm-^ 

[0040] *^HBT(4. mmmmmi. mmt^mm 
^titzm^imm^i± t J; <^mm^(>zL^^tii$>t z 

mMizi^pb(k:frv~- vco^^itint^Kmtm'f^m} 

rii^-fb^WK— f >'^J ("electrochemical doping") 
^^^tl^. *KLT. diiJi^-i yxU-^Sft^itsv^T 
{4. ^<frLv^S#rT*S. 
[ 0 0 4 1 ] ^: ^:t\ m^it^ F- fv^^j (4<js:<7) i 
dlz^m^tii,, ^-ri<-\z'yyiz-:>\,^xmn-t&. - 
JKlcti, 3li!jMST'ag*^2:)lffl-r&Si»T'mi^S^i:t 

hhifi. zzx'i±^^w<^^mx'm^^ii>tii,mmizmi> 

!|^«<o:itT**-5.. J:<»I^>ixTl^Si^i;rj->'^«£ 

ti-^a. ^«*i44^f*ct^«LTr/i'5-'>A. mmm 

tn^iK h^>i^:^i'<r)nmz^X^mi-Th?>. 

x'i>:i(r)mmim*>tix\.^i>, i^mfi^mm^m^x' 

*&;K'Jr-fef-P>'{±, 5/xaiOi^t±%i:'ite»t(*:T-^ 
0 h^yxMt^^{4^m*i|«I±LT^«cMlSO# 

porting electrolyte) tM^fclnJ^fcH—tr^'i/^il 
(dopant)$•|^L/:rO(^i^S:lD^^'-7•i:ma), 
*^T# S . t^t^J^SrB^^b^WF- tf V> a « 
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[ 0 0 4 2 ] Birai L/C i o iz^ mmmfpcDmm^^m^z 

tLXmz?f.l^tL^ . ^ICD^ey'MzXtHf. VM&(^iL± 
0ll#ffl{i*<j30vol%*>A,i:$tLTV^-&. m^-tmAH^ 

m<^^m±vmi>zimT^^, ^^^m-ca. mmmei,z 

hi^i^tL^^olZ. 5wt%lilT. 0.01wt%^.02wt%<7) 10 
[0043] M^oi 0 ic. ^^}S?g^^WSft4't3lra 

fttzmM'f-iimmiz\m'^ixxmsmityt<Dm^\,zm 

^^(Dmm:=m.yjmt lt, m^mco 
tmiz^^'-^xiitkm-^. 20 
[0044] j^Lhii^p^p. ^p'i^^^^-rv^-m 

[00451 -r^i?^, m3<^5Kfl{i, 

m^^x-ismt^iif::mmm&t-t^:itT$>i>. v^w^ 
I'izmmmmir^mLxn^mmi-hm. -fb^aM 
LxmmLtim^imhh^^ii^m^cofmLf:z 
^mmm^mm^^ t . j^mnzm t i a 30 

[ 0 0 4 6 ] PbOzXrV— i^iD^'mtimM.^mv—i^ 

m^lzfi LT . iS^«?fi«0;!ry- h'iBjM 

tia^Wta'blS^ iO+ta^b^TJia (grai ns) ftt/K-ftgiOS 

X-PbOziZ^itt?) . i-^h^^lt^zr^plAsiX (FonnationP 

^fflv^* t . mmzm,tfs^ittmn-ti>(^x'hi>, 

[0047] m^i^mm.'fbPbOt t <^M-^tCOV^ 

•c. ^^mmMmm[x:9mLmfj¥~\^y'!^(.zi:*) 
w&.it^ixtzvy^ih'Hitvx. mj:^mmtf-m.^<m 

[ 0 0 4 8 1 jg4 (Tmrnii. s^mmm.m(r)fk^m^ 50 
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^HtmJBiKb L^^SS}3f£^i®« L/c^S^t:'* 

si*L. mimt:m-^xm^. ^mfcitLx^umi^ 

X't. f>i>^Hm(,z^mn.i^Ltz'L<r)X'i>. ^^-Tii. 

x'i>mh^j:\'^t>K ii<r>mmm. mm. mxmF 

'i^S{4=5r< . mumi3i^iyitXf%m?:mo XoizLX 

[0049] mmtma. ^m^. ax 
^f^i^-r. -t^x<7)^mmttm^imT^. ^tii;>M 
\.^rti<^mxi>m.m^^z.ti}ix'^&. m. 
mmtm^<Dmizti^'y^ys^.:i^ffymmti^xmm 

7i;Ph«. t)^\>^nm<7)^mi:^Lx'^mm 

[00 50] i^-h. :7x/i^h, msmamm^^nm 
(,z'mLxw^txmmmco9mm±(om^^'r6. * 

x'mm'ti> ztiz^-y xymm:nifi\^±-t?> . liffi^o 

ffiltfc. l^ffi2m::8S4>LTti^2figliLii<7>?El:a^# 

^ i t I. , 0 , ^mmm(7)mmiti!)-^x'^ 

[0051 ] Sg5<59^Bg{i^ m (rmAiiz^hmm^^ 
•C*n(f . 8 A h ^ 5 ^mrc^ir^h . 3'E«*IT 

m(^mti:umri>. jE'^-irMmm)X'htai. ^ 
(,zmm^miiit^j:i>> m^mm^hi>-^/i^xii^izm 
mi.z^t<^izmzi^t:m-t?>*im^izmB^iz^?>, * 

xmii.it^tii><DT$>i>. mzm^(r)$,?>'^)i'X'imx 
mj^tm^-rm'yii^^^mx'^fti'f<D»thzbiii 
mmizM.^ ztifix'^. z (r>^(7)-^Mm l < wam^ 
mxhx\.^x. mfL^Bmvxh^(nmm<7)^i^y^-y 
yxim<.'m,^^tfiY-'k:y-!^i)^x^^\>\ m-^ 
X. ^Ly:^mmmmm<o&(DSii\:xfmL^-*^)i-<^ymm 
<Dmmm-^^mmx'^?>(7>x'$>h. ^tz. m^^t^^iix 
mmiz^^ b-rtiii. '^(T^mmcoamiiimm^^izj: 

zff)^mm.miznmmm^mt:^Lxmmiz^:^ h 
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[00521 ^^m(r>mmmi±^^<'y r- u -(^m^i 

m«ffSr^i.-5^ i:{±^5i:^^:^:$^^•CV^^V^£7)3&^3HJ^ 

*«"r'& S . L^t*«-5TiiS^O^e»m(550cc)<;o/^' .y-r 
!;-T'3.000cc^^X<OT-f feVP^lc:tfiefflT'g= ■& J: 

[00 531 

[^Ml mT*M0iKcJ:oT*^^§4>lci¥«J{cltt 

[lLg20iiim. «$100iiiiiiCO||^<7):^*-|©fiitC:t'CV^n. (fi 
gS«8£3A^24I^^LT30>f h-^^iO^«@}S?g«-fP 

pH{42.5t3^^bL;'i. 

[00541 (g5«(7>tgH^5f) BuiS Lit J; 3 (2. mjfflK 
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1 4 

(CisCOf— ^'). 0(0is,02s«b°— ^) fc:t-M<ON 
(NistOf— ^'). S(S2s, S2PC0t°— ^)TS>-5fc:. 
S?S : 15.33% 
Mm : 0.18% 
^ : 84.39% 
Mt"^ : 0.10% 

mWBl'fttc: i 0 . ^^Bff*>*irST'ft^*gjii|i (chemical 
inodification)$tl.TU-&.Ii:**a*»**;t^. 5rtJ, m 

mmimm. Lx^^^\,^i> «oic{4o i stisgsi^^ L*>ajT 

10 v>^v>. 

[00551 <i!^C01l?TBl^S8)j^^«ffic0S?^W??^B^ 
ffilroV^T |S| t < E S C ATira^^Jg*. <Ji:0® . 0(0 

(D -C-O- (286.78eV) 8.40% 

0 -C-0-0-(;i5r/l^'-K^i^/W (288.77eV) 9.98% 
(D. <Z>(DO<D^m(>ziiyHmi)^t^-0rLX\'^^h<r>tS^h 

LX\>^^i>cotm^^fi^. 4;tmffi«S*^*pH2— 3t^ 

20 J&i?*i^. 

[00561 mmmmwi<^mM2) 

^lOOmm. i^lOOmm. SlOmmCOMfe'l^S-ffio Jt7 x^P 
h ^f&mdZ WBBlC 2ma(r)mmX':x.y^y\^:^cr,;>( -y >- 

Silicon •yi^^^^-^^^^^c$^^^^ «jSfig(4*M*^ 

ffilflLit. iatg^3A^24l^8SL3t. MLfc^ 
^'5fe<OiSlg{±4.8wt%-Cfc-:>3t. '®Wflg<OpHt±2T*) 
30 oJt. 

[00571 (mmsm<r>^3) 

a:@20inm. ^§100inm'C]!£<!02b.SP3^4^<0X7^>'l^;^O 

imff)^mmm^<^mi:^mLtzi>ff>i:^^mizLx. vm 

Ai^K^titi b'~;{?-fcr?iit 3 A ^30^Sl 

1 t^^!g)SMt4*ISW 1 N t < 10 B ^* L-C t f» 
40 ^nimiiiSiii^'^t:. ^S1»*oiSt^(45.5wt%TS>-5 

^aT'99.3%T'ft -5 it . 

(%) = {24l^f^<:05CHjgJg (wt%)/ 0 

±mff):mizx^mm:h(7Mm^^iif>fz. 
[00581 mm^m<^/f-n(y^^i^^i.x p 
H2.o--3.5T'*s. \^wm&<^mtinzi •9^l■^>i^ 

!ti@^.lwt%<;o^JS*<^200inl$-JSJEB^j^t^A*t> 50 
TC. 93miiiHg<OMffr-C200ml=^J|figiLTffei^$-l*-;t« 

50 ^tifz^m^mmMzAimii^isatx. imim&v^^ 
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60mVCOffit*tLT. Kiiitaaf^-Ctip H3. 15. 223mVe 

[0059] ^MM2 (4J*>^'>/f-U-^0H^) 
^il^ffl^£0<gi.=S:<=5:'5;tifi#m?fi (M^GX80D2 

aitc;tt«£r^XSEEl5V^12ffi!fiaE(ijDL?t. ^ffiti^ 10 

9V, >'S' yx';-Si<OJt3lt41.18T'i5r>7t. ^^mJE 
{±14VtCffiilf L. xys^ytiJ^T&it, J^miOB^JS: 

[0060] Ili6<?!l3 (+*^N'-y r 
ffix.=5r<^:-5 7tl8#mifi (M^GX80D26)c7)VN''yxi; 
-?Bt(503vol%. 5vol%. 10vol%. 30vol%. 50vol 
%. 70vol%, 90yo\%t:^mi(r>m^2<7im^mm. 

fmOH^S!cgLTSlXx>'>'->-t6i&$-a:-t*J. I^b^t 30 

i^-c^y::. mt^K^t^*)mL,xei,nim\^fzim 

[0061] (4'*>'N*>/x U-OS^) 

ffiffl'C#^:< =5:o/::IB^m?{!!^38B20R) l^SSSteM 1 
OiSt 3<^^@JS?g^ 1 Hr/P^Jt 050CC ( 1 -^jVffy^ 
mmXitAVbcc) iiWM 14 V , 3 A T'12^HSeEm L 
>t. ^«mriOVN'.7xU-?S<3Dita{il.lOT'25'5/^:. im. 

Krc#:t, mmBmm.vxm/:t^>=J>mi^^z 

tK |si t i a ^, m^fL^^OilLT 6 * 40 

\t. f£MLtzti»x\iiminA2fit^t>h'f. xvi^' 
[00621 mmm 5 (4'*-'n* >y -f y 

mffl(MiCGS(ffi©)38B20L)<?5lt3S3Em^-|«^^^!t. ^ 
mml,zM^<^mMmi:WELtzi/i. ^ffiSV, Jtfil.llO 
Tifco^t. ^nt^jl^UT. 14V. 3. 

8A-C*-S.*^ 15V. lOAX-^j^MLti. t*»L. 50 
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1 6 

fz. 

[0063] <kiz. z(r>mm&izm6&m 1 <7)mm 1 

S^n-f HJSSr«-t;l/S)t >)21-'30cc( 1 -fe/I^COr^flfl? 

?gaii4i6cc)?^LT±EmEE^eijDL?tfc^^. mm 

. ^±{fC20A»SLT fc}ffiia«±# 

i:^>?). ffi2gffl.250JaT-C. l.TOTh-^tzip. mMlZ 

imm^mii^^^-ytz. ffl^^wi5~ioi§Mgie:^ 

^0i[(^®)46B25L. S^a.r^?-(ffiM)55B24L<?)itt 
m'mmic-:>\'^Xi,mt'r:^h^'u^^\ 100%<o|l!fS$- 

*v i^^m^<^<r)ttimT^fz. 
[0064] mmme ('t'i*r^'«>/T-u-<of?*) 
^;c=5:<=5:'5 5tM^G S3& mm) (D^^^mM(^m9m^ 

(1) 0.02. (2) 0.1. (3) 1.0, (4) 3.0, 
(5) 5.0 

irmmX/mtth^tiZX-oX^ryfz, 15V. 2A-C 

2mi^mL:f^, ^^K^x^tz. mzmzm*)H 
ifxj^^i^yiriikm^itrz. j^>i^>iimm^<itkmx 
iBmrz*)2f^mx'60Bm. m^mm^mnL 

tzifi^ ^(D^^h'yy^/UL^^^-jfz. 
[0065] mmm7 {tpl^/^ y X i; -(TM^) 
n^mm ( 550CC ) ffleO>'N*'/xy-(GS2 8)<0(f 

-i^i:n^LX2,ooocc^f^xcomzm'yx^tz, m.fm. 
c^mo%^iis609 1 </)Mm2<7)m:s^^tmmLX2o 

AX'lt^f6MLtz, 2.000cc<OX>'>''>'{i^O<it^ 
XimX^tz, @aSftm^O#«?fiT2,000cc:?^XiOX 

[00661 leteflais rnxMco^"^ -7 X y 

w^ff^^x-^iz^mma/^mi^. mm^. ^m^iz 
m?>, mtkmx'mmT^^iz^'>ti/<v7'v-(om^^m 

3'E^:T^tC'5ro!t'<.y'y<?54.5y >y^— xyi-''^- 
CO-' -y X U - (ft^lOO A h ) <7)^-t)HzmM2S0ccim^ V 

x&)Axi5^yEMLrz, Ky^yizmmLXihm^itrzb 
[0067] mm9 {mmimm<r)^it) 
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1 7 



1 8 



m^co^^^Mmeo h totciogcomsE ( 4 a) -c i mmym 

^N'-yrU-COl^fl!: GS(tS®)6N4 



[ 0 0 6 8 J mmmmff^sim}i<^m'it) 



2A 



691 Q 
316Q 



20 



[00691 mmmn mmmmMi<r)^x h (^^sarc 

y<^y^>J~^m : G S am) 6 N 4 - 2 A 
^®^r^ : lAXlB^IS 

mmmmrcmmLtzi>(oiz-:>\,^ximLt:. ^s^ias 

[0070] llf6(^12(^^jSrKeojtiffiKi:S&i!H4) 

io%s: . mmm 1 <^s^ 2 co^sjsjgcoiiafii]^ t 

/WS.OOOccT-fr-^/i. igi^(42m. 4^g, smRX/lO 
iSX'$>i>, \.^rtL<^Wi^'i>:J^>i^>l±'^^<nm 30 

[0071] mmmmmmr(rmmmmm) 
»fi(M^6N4-2A)c7)i®fiii«c. ^nmLxmmi 

tJc, l^2«ci0ffl;?i^-^*)-a:fc:L. IS^fc-fe/N-p—^J^-co 

rafcSOimn X SOmmX Jfi^ 2 imiK^II^:? jc /t- b h 
Lti. Jiie«?fi<0®}fift 5 vol%i&ltf60!l 1 coigji 1 X' 

i^^Ltim^mmx-miLx i ax i i^i^^l/c. 

1.2Vm37.5WC0^y\i^>yiZ&^VX^m. 
S£(1.2A)Jfcm;^-ii:A:. •e<7)ifemft^(m-l^ftSl) 40 

h^L. wmnzmmmm<m}ia^ L<r>^<^M&i 

^^meiz^-t, mei)>ii>mi^ii^^Xdlz. ^7x;i^ 

h{,z^sfmm^mm-t?>t.tS(Mi)mi.. a 
wmBijm<^i>ztiim&x'^fz, 
[0072] mii&mi4ie5'cx'(Dmm^m) 



GS(ffim)6N4-2A 
1 AX 

±M9^t: 3MS^tc:-:>^:^7.5We^^50 



los^^-y K^i^:r^^JtTLTSfl:sE(l.2A)IS:m$-ii:5t« 

<7)ws-mmmmx'^.'t> :^wM(r>miLimBm.8v 
izmT-t?>Ax<73immm. os^ftt Lxmmx^ 

[0073] mmmi5(.-2Qx:-ccn^mm^a) 

J-^-y'rV-mm: GS{ffi|i)6N4-2A 
ym:fjW: : 1 AXllJfig 

im:fjm : ±ie««!LS: 3 ^fJH^Otco^: ^37. 5WtO 
^•y }^=yyT^)mLX^m.^(1.2A)mM^itti, 

t . «ji¥?g«O10vol %^^0IJ 1 OSSt 2 T'fl^lig L)tK 

mBmm.x'mmLt:Lcr,iz-:>\,^x}mLti. t^^^ms 
-mmmm-i^^ ^^'^m.mim\i ^msT^mx'^ ^ 

[0074] Il660!116{«ffi<?^git) 
KISI4G S (ffiM) 6 N 4 - 2 A<7)iBf§i^<^Jg!BsM$-fl5l 0 
*-^3ti«$:<£fflL, |^{,l^t<GS6N4-2AC0 

mEmm^eskimi-nffi^^smi^f^mLx^- 

Xh:^t^j:Vfzi><7>X\ Ztli:±immm'i^i^tZ 

^mv. m.^i,zxi2mmmiLti. n:mmii. fm^ 
ixtiMt i^mff^mz/f'yximcD^mib^mA.'mm 
Lxm^Ltiik. mmmi<ommiTi¥^L^m^iti 
na-f H?gfc?i«L, vs®. ^mzm^mB^mu 

m^(,ziimm^mmm^tix\>^:/::, mm7-:^hii. 
j:Snmm^n*)tiiLtii^. mi>zmmM(imi.25)t: 

[0075] SISfeMlT 
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> < >y X y -mmii . «l iiftm (550cc) ffliOy N' -y 7^ y - G 

s (mm) 2 8 ^ffiffl mssioiijiti. mmm^et mm. 

^iLWJ'ht.X'XiX. ii:SE200iiiA2rl0^^jimLT-ft:;^ 

(1) 0.02. (2) 0.1, (3) 1.0, (4) 3.0, (5) 
5.0 

MSItiSiOMSgJi . mm l «0KJt 2 «0.^}Svgi^iiffii3 
m?ficomM?K) SrAix. ^:^l'C2,000ccCO;>yy U>'X>'i; 

[00761 mmm 

y -r U -I8ffi{± , |gei!j*(550cc)fflO/s'.y 7^ U -G 
S (ffi^) 2 8 Sr<$ffl L . W&<n^\ii. SISfeMiei: l^ffi 

ffimGS28yN'-yxy-«Ofl@$-eiO**fefflL. Ift 

^t?S*»S4-CAfLT. [t:S£200mA-&10B#faamLT'ft 

vol %, lOvol %, 30vol %. 50vol %, 70vol %, 90vol%Sr|| 
i£0} 1 OlSt 1 <0®SJKT'g^L3tm«07iffiiaiO<gjS 

0 CitMl.25<7)#?KK<a^«0^#®fi<7)mft??8) * A 
ti. ^:*fC2,000cc«oXryy>'X,>i^'>'COJSi&xxhS- 
L/cfcJl'!), ±ie7«llifclc-|6Tlf&»T'^3t. J^l^lO 

[00771 mmmm^^ymmizm-i>mmi^ 
mm) 

v< y-r U - 1 G S (iSS) 6 N 4 - 2 A<?DfiaS:fflS 



2 0 



iiJ^50|IlO(STD50)O3OcmSr**jItT$^^CL/c 

iB)*Sr#-lr/Wc0.3g(-&lt0.9g)Sr8sJPL. ^IMx^ 

(DVD){i14«g£r)i&«{i^L<. 3ti!cmil5ie(STD 
l)b25mS(.STD25)l,Z&^W(M&imi:^L. ffiPnN 

[00781 

mH^^bLx\>^tzi><Di)K mzmmm^t^mm^'^ 

20 h i:WmMX-i^^-<U- ^ k com^ 

mt Lx<Dmmi,zimt^^. 
mil ^^m<^mmmitmm^(DE s c a^^ - h 

X'$>i>. 

[021 m^(Dmsm'i'<r>EscA^^-hThi>. 

30 [ H 3 1 0 1 ft»<0 f — ^ *<280~300eV(?)|^ HT'Siaj LT 

[041 ia24><50Ci sCOX-^L^' h/WSr^-TESCA^ 
[05 1 3'ES!S^omjE-Btimffi^GEK«ftll)^^ 

[06 1 ^jscmi^sjE-B$^ftiij(^jscmiftsi)^s^-r 
[07 1 ^J5tiii§(^mffi-B$^ffl«i(^jfcsiitita) *s^-r 

40 if^j-yxtih^ 

[091 m^m&-^mi^mMm)i^-ty^ 
yx:hh. 

[01 01 ^afcm^<^mff-i^siii(^iSt^ftMi)^^ 
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[03] 



ESCA that) p lex 25 Jan 95 ATM: 1 Spaclei: Ci Hefflon: 2 Migle: 75 tfeyrees Acdulsition lite: S. 70 Din 
File: ub20i # 3 

Scale Fkctor: 0.603 Kc/s Otrset: 0.02E kc/9 Pass Qteruv: 5. BSD ev Apertirt: 4 A) 350 M 




292 290 
Binding Efteroy teV) 



2B0 



Acquisition Tine 6.70 Bin 



ESCk HtfltiplBJ U Oec 94 Area: i Spec»a: C3 flegioft I Jlnglcc 7S i 
FiiK kaios ^aphiu net. 
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